BUSY" SCENE%__ VER’YWHI:R}* V18

| 'reljr on'_lns represeﬁtatlons, wh:ch, o0 far as regards the

i .'--feambihty of the undertakmg, have received the unqualified

approval of the professional ember of the Board of Public
" Works, Lieutenant-(‘ olonel Lawe, the Chgef Engineer, who
has recorded a separate minute on the plan; and with
respect to the high importance of the work, the Board of
Revenue and the Collector entitely concur in opinion,

T We accordmgly comply with your strong recommenda-
i tlon in favour of the project and sanction the proposed

- exps,:ndzture ,of £47, 57.5__for carrying it into e*«cecut:,on i

Busy scenes followed on the shores of the noble river.

At one time over five thousand workmen Were employed.

G,

- But the great Engineer was seriously delayed and hindered

| for want of competent artisans, In one report he states

“We have beern much delayed from want of artificers in

~ metals which has kept us back in the preparatlon of
- wagons and other apparatus.”

As an indication of the Lonsxderdblﬂ and varxed eqtab-._ -

:"-'llshment he had to call mto being, the following paragraphd
" are'of interest: ! -'

. '“The quarry has been greatly extended and rculways
carried through most part of it, though the length of the
rock laid open is still rather too confined for the number
of stone-cutters employed. But, having now four cranes
and about sixteen wagons at work, the further opening
of the quarry will proceed rapidly, * One double railway is
completeds from the quarry to the river, and has been in
use for some time. The wagons run the whole way of

themselves, the road having a good slope; At present’
they are discharged on the side of the road, and the stones

carried into the boats, which come up close to the end of

the rails, but a wharf will soon be completed to enable all

the small stones to be discharged into the boats at once.

The other double railway is now within a short distance

of the river, and materials for it are carried from the
quarries by the wagons. Eighteen boats have been
launched, and they answer very well. They are chiefly
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i employed in carryrmg stone auross the rwer, and nt is at
| present deposited near the sites of the head sluxces and.
locks, [or which it will be first wanted. About one hun-

';d_l_e_d.au_ci ﬁlﬂ:y tons a day are carried by water at present.
v Om both lines of railway about four hundred tons a day of

' stones and gravel are conveyed, and this quantity will |
rapidly increase. | At least fifty thousand tons of rough
. stone have been quarried and thrown in heaps near the
| railways in the quarry, and about eight thousand tons
- have been _conveyeri. to the line of the anicut. Cut stone
to the extent of twenty-five thousand cubic yards has been |
prepared.  Two kilns have been kept burning for about
‘twa months, yielding now about two hundred pa,rahs tiof
! .chuuam a day each, and about four hundred garce *are now
in store,  The cutting and c.mbankmg for the railway from
the limestone quarry to the river has been nearly com-
pleted, and a considerable part of the rails laid. It is two
miles in length.” - : i)
(ke continues j— -
“ At one time, when the first fresh was rtsmg, some
alarm was caused by the current cutting away the narrow
 point of land that divides the head of the channel on the
Dowlaisweram side from the river, but it was protectcd by
some stones and no harm was done.
“The new embankments between the wmg—walls of the
anicut, across Rallee and Muddoor islands, have stood
excellently, having suffered neither from: the rains nor the
freshes. The water during the freshes flowed down the new
cutting'made on the Vijaisweram side for the head of the
mair channel, and this has thus been of considerable use
this year. The cutting in Rallee head has not been carried

Fuakar énd_ugli to communicate with any of the old channels.

' #We are thus in a very fair position for commencing

the operations of the season as early as the rains 'and
freshes have permitted, and I hope very soon to be de-
. positing one thousand tons of rough stone a day in the
line of the work., We shall also shortly commetice upon

L Indian measures.



A EAKDOW, m HEALTH ) iy

.' the head sluices and locks We have had from two thou-

sand five hundred to three thousand five hundred people
at work during the monsoon, and they have already begun
to come in again in considerable numbers, I have every
reason to believe they will come in greater numbers than
we can employ, unless we undertale a large quantity of
earthworl this year; for we shall not require above five
thousand people at the anicut, now that we have got the
_ principal railways in 'operatiou, and all the prepara.tory
- works executed,

“ With respect to the progress of the work, I have gr-‘*at
reason to be satisfied.” .

The stra_i_n_'upgn a constitution by no means robust was
tod severe, liow severe will be seen in the concluding
portion of this chapter where Lady Cotton gives her remi-

niscences of that period. A breakdown in health occurred

and sick leave to Australia was granted, -

. He himself refers to his ailing health, and expresses his
| sorrow at riot being able to devote the time and attention
he wished to what was going on. “It has been some
additional hindrance to the progress of the works” he
remarks, “that for the last six weeks, in the very height of
the working season, I have been so. completely broken in
~ health ‘as to be wholly unable to attend to the works
personally, and to be only occasionally, even within doors,
able to attend to business; and this must needs be the
case in a measure, notwithstanding that the other officers
are so remarkably effective, The loss of even an in-
experienced officer would have been seriously felt.” '

To his brother Fred, he poured out his troubles thus -

“I dare not think of the arrears of writing I am in' to

you, to the Board, and to everybody. I was overwhelmed

with the outdoor work of the anicut, when 1 got a slight
stroke of the sun, which, strange to say, 1 did not at first
suppose it was, and applied no local remedy, but that of a
little more sun, till 1 found myself quite floored, with a
total inability to take food,
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il The ﬁrst attack was not‘nmg, and had I poured a httle__'

i il _eold water on the spot affected, it would have prevented
}any' Al effect.  As it was, local apphcations removed all
. the symptoms of headache and giddiness in a \fortnight ;

_but the mischief haying in the meantime extended to the
_ stomach, I was reduced as low-as 1 almost ever was, and

have been so completely shaken that I cannot walk a {ew_

hundred yards without feeling symptoms of illness of all

. sorts and kinds, 1 dare not visit any part of the works,-

| where I 'am wantzd, and it is only at times that I can
. attend to business indoors, There is every symptom of a
complete break up, such as nothing but a continual resi-
dence in a temperate climate offers any hope of repairing
| /in any degree. This is the very height of our operations,
. with the works in a most critical state, the freshes close at
hand, and the monsoon already set in unusually early ; s0
1 am placed in very trying circumstances. 1 do not know
how to leave the works to the responsibility of another
‘man,'in such a difficulty, and yet I am utterly unable to
do the duties required of a chiel engineer.
| “We have had innumerable difficulties, and our expendl-
| ture this season has been serious, for T was obliged to push
on, the works, through thick and thin, to get them, if

dain, pns'ﬂble, into a state in which the monsoon would do them

no serious harm " but, after all, they are fa.r from being in

a satisfactory condition.

% We have got one division of the anicul, across the
widest channel (nearly a mile), finished off at a level three
feet below/that intended, and its lock, head sluices and

under sluice very nearly ready for the freshes, all such

giants compared with the southern works, having to pro-
wide fm? a depth of water of thirty feet, the head sluice

| With a waterway of twentyssix yards breadth, and thc,

lock, one hundred feet by fifteen,
¢ A second channel has a similar amcut well advanced,

: but the churlam will be so soft wheti the water goes over

' it, that it is wvery doubtful whether it will not be
breached: The other sluices and one lock and all t_he



take no harm. ' v

“But the two rwnmmng channals across whxch I hope
to haye established good, strong, rough- stone dams, will,
1 fear, now be left entirely open, for there is hardly a
pu%xbxhty of our completing the dams sufficiently to pre-
vent their breaching, Owing to the peculiar circumstances
of the site, there does not seem’ ‘redson to fear much mis-
chief if these two channels are left open.

“ 1 have been obliged to send in an additional estxmate
of 410,000 to complete the work, but, besides all the ap-

' paratus and buildings, railroads, boats, steamers, etc., that

we have need of, there is about 435,000 worth of, mdterml
and apparatus that has not yet arrived, or not been sent.

«You have no idea of the work of having to deal with a
river of four miles broad on a straight line, and seven
miles going round the heads of the lunkas (islands) that
divide the channels, and this reduced from seventeen by a
channel we cut for half a mile, where, if the water does
“not admit of a boat bringing the stone, ete, to the very
' spot, the probability is that there are one or two miles
‘of heavy sand between the work and the material. Our
peepic are not to be named with Malabarians, in any
respect whatever; they are in general the poorest creatures
posmble, both as respects energy and sktll, and the veriest
slaves in the world,

% On''the other hand, 1 have the most excellt.nt set of
oﬁ1e.-ers—-four of them-—the hardest working fellows 1 ever
saw. Young Haig, I think, is the most promising young
engineer I have khown, ‘We have also some very good
non-commissioned officers,

“1 began this several days ago—I have been rather

gaining strength since then ; our monsoon has set in fully,
but not wviolently, yet it has lowered the thermometer,
which I think has had a good effect upon me. But I must
soon make way for somebody who has life enough left in
him to do the work. Orr is most competent to take up
my engincering duties when I leave them,



| “The matter is God's—not mine; and if He has a pur-
. pose of ‘blessing the district, He will find instruments for
| His purpose. What the district ‘seatnis to want above all
Collector who would give himself up to prompte its
_.W’q._\lilafe,"aﬁd'véhg# keows o to do e (i

| Daring his absence in Australia; Captain Orr, a trusted
1 and valued Assistant, took Major Cotton's place at Dow-
laisweram. A Committee was also appointed to investi-
‘grate the works that had heen carried out, and others that

| were still in progress. Those who had not before inspected

 the scene of his labours were struck with astonishment at
_ the extraordinary progress of the works since their com-

| mencement about June, 1847, when some wells were sunl

. extent finished.

after which nothing further could be done till after the
subsidence of the freshes in October, ~In Match, 1848
only four hundred yards of the rubble masm:y.'fo'fming
the body of the anicut had been completed, and in the
‘middle of June the work was again stopped by a very
early tise of the river. Yet, when the Committee assem-
bled about November, 1848, they found the first division
of the anicut, one thousand four hundred yards in length,
completed to the height of nine feet,and the third division, .
' five hundred and twenty yards in length, also to a great
' Captain Orr, who had imbibed his chief’s ardour and
\interest in the task, laboured most devotedly in carrying
out the plans laid down. The construction of the anicut
was as fraitful an’ occasion for anxicty as all such entetr-
 prises are.  On one occasion Captain Orr had an example
of the way in which, in engineering projects as in most else,
it/is the unexpected which happens. e had just reported

| " he could “ make all safe before the freshes set in,” when he

had to supplement his optimistic remark with the following

story of disaster :— | : i3l s
“1 have the painful duty to report the oceurrence,

yesterday afternoon, of very serious damage to that

portion of the anicut which I have reported as’ all



i The fmut retannmg__ﬂwaﬂ was bmlt quxte across ; only a
sm&ll ‘opening at one point, one foot ¢ square; being left near
its base for the purpose of draining off the water, which
oozed through the main temporary dam, and through a
semi-circular embankment thrown round the opening, as
~an additional protection, The latter embankment was
' made practically of clay, was rivetted on hoth sides with
grass rollers, and being so strong, and the same height as
the anicut, was considered by me quite sufficient protec-
~ tion, even in the event of the main dam giving way.
Things were in this perfectly satisfactory state, and the
final closing of the opening was only delayed, that the
adjoining masonry, being new, should have a few days to
set before being subjected to the action of water, The
river some days ago rose, in forty-eight hours, five inches,
_in addition to a similar rise which took place about a week
before, but since Monday evening it seemed so steady
that I was in hopes that the threatened danger of a fresh
had passed. Yesterday afternoon, however, the river rose
again suddenly, and at about 4 p.m. a very severe squall
of wind broke over the works, blowing right down the
river, which, piling up the pent up waters against the dams,
caused them to breach. Being prepared for such an occa-
sion, I still expected no injury to follow, but, unfortunately,
we had not guarded against the unlooked-for, and at this
spason the unprecedented, contingency of a fresh accom-
panied by a gale causing such a rise of the riveras eighteen
inches in an hour, and that, too, while the river was pass-
ing frecly over the whole length of the Rallee dam, and
flowing two and a half feet deep through the Dowlaisweram
under sluices.  The consequence, 1 regret to say, was that
the small semi-circular dam being topped by the waves,
and soon breaching, brought such a pressure of ‘water
against the new and unbacked retaining wall that it gave
way, and before the extension of the damage could be
 arrested, about twenty-two yards of the anicut on each



aide of the opening were washed av.‘ray,-.-s.nd a breach some
forty-four yards in width formed in the centre of the
work, ‘This untimely fresh, however, soon subsided, and
before the regular season for floods the damage done was
repaired.”

‘To Captain Orr, in one of his rcports, Ma;or Cotton
paid the following tribute i—

41 cannot conclude without noticing the :nvaiuable aid
_ derived from having an officer of Captain Qrr’s standing
and ability to consult with in operations of this kind, ' The
attention he has paid to railway works in England has
also rendered him peculiarly useful here ; but there is not
a question connected with the whole management of the
delta in which 1 do not find it of incalculable advantage
to have him to consult with upon it. All the officers take
the greatest interest in the work, and give me great ‘iatxs-
faction.”

Imagine the forces which, in India, hydraullc eng:ﬁeers
have to contend with! Here is a river four miles wide in
which the water rises eighteen inches in an hour ) , The
marvel is that, in presence of such difficulties, the accidents
were not many and serious.  So thorough, however, were
‘his preparations for the enterprises he undertook that the
casualties were very few indeed. But--

“ Be the day short, or be the day long,
At length it cometh to ¢vensong.”

And, with Arthur Cotton's conceptions, despité difficulties,
the end, the triumphant end, came without any excessive
delay, nay, on the contrary, with unlooked-for expedition.
Here is his gratifying statement as to the completion of
the anicut and the beginning of channels of watering and
navigation which his genius gave to the erstwhile distressed
district.  The map facing this page will show how the
hand of Arthur Cotton is heavily scored on the soil of the
district in ineffaceahle liugs, every line a source of salvation
to past, present, and future generations of Indian cultiva-
tors, |




SKETCH MAP

s
EE PITHAPURAM

GODAVARI DELTA T i yeogeam: "
__ SHOWING POSTIONS OF SVt Lqus B SAMALKQT /é///
THE PRINCIPAL IRRIGATION & NAVIGATION WORKS £ o W J
(| e SCALE ! Ll £ o 7007
17 ———— 1 3 g RAIAHMUNDRY /A N |
e i U 11: : .\“z:“ﬁ;ﬂ%’: d
g Al
*ﬂrg"% OW
‘H.E' ::‘§ 24
il b/ —
‘%%G\WW * % CHINTAPALLI =N
e EASTERN DELTA._ )
i ASALAPUDLG | e RAMACHENDRAPURA
R e e
i T 184 VELLAS ]
.!“ 9 q"'r r\lS

qsr, 3
> PARIMELLA '3+
o TOKALAPA - ou

!
1
I’
!
1
1

A5
CANAL

~
UNE: camai

il ANNA
qm-}':.’.“_"..".'.!ﬂ'j...n‘:‘m_‘

RAL DELTA/
AINAPURAM

UL Uil B
Tl A T i:_w

i ’
u2§ Nﬂkﬁ&ﬂ?ﬁﬂk
YENDAGAND, i

NAcARAM <

“KApaure Y
14 v sAL) o
b smx?no‘g{} J
’.{4 1\

REFERENCES
Canals(Mavigable)

------- Drains

+ Roads

<A The numbers refer to the

Principal Masonry Watks




'ﬁizsums or sx: ARCHING EXAMINATION

In Agpril, 1853, he had the happmess to be in the pc-:ab~ i
: tmn to send the followmg report to the Board af Revenue i :Z'
 at Madras - - B
1T have the honour to report for the mformatlon of the
Board the following results of an examination of thea
anicut lately made by C aptams Orr aund H ntchmson and
yself - A
by Lommencmg from the Dowlmswemm sidew ,
“First.  The lock is in perfect order; no expenge ham
been incurred on this work from the ﬁrst (five years).
cannot help hete mentioning the excellent workmansh:p
. of the lock gates, as I think they reflect much credit on i
Captain Hutchinson. RO
% Second, Head slu:ce also in goocl order, and w:thout
repairs from the fiest. St
% Third, Under sluices; the same, mth the exceptmn
that we have had to throw in a prodigious quantity of
rough stone for the apron. It has repeatedly sunk one.
or two yalds, and must now contain an enormous qua.nt:ty
of stone. It seems, however, now to be nearly settled, as
it has sunk very little of late. i
| ¥ Throughout the whole work not a rupee is retimred tobk
repair damage sustained by the work last year. Only ai ]
quantity of stone had to be thrown into the apron of the
Vijaisweram under sluice during the monsoon. . This state’
of things is to me highly satisfactory. It seems to give 8
fair prospect of the actual cost of keeping the work itselfl i
in order being very insignificant.  The alterations .mdf
* additions propo.sed this year are all such as would not'!
~ occur again ; and they only amount to three and a half
per cent. upon the total cost of the work, There is cer» iy
tainly every prospect that, including every alteration anrl
improvement that can be thought of herealter, the pers
‘manent annual éxpenditure on it will not be two per centh
upon the cost. One part of the work has now stood four
monsoons, and, in one of them, an unprecedented flood. |
I think we may thus consider the anicut as fairly E&:iﬁ:lbvl
lished. It is also to be considered, that a work like this is "

bl \
J" I}



g,

not like a bridge or a building, which is liable to be utterly
destroyed. . Almost the worst that could happen to it
would be a breach of fifty or hundred yards, which could
be repaired for £1,000 or £2,000, a trifle in compari-
. son with the first cost. | It is also observable that no
alteration has been made in the original section of the
. work, excepting that the rough stone apron has been
. 'enlarged. . The Dowlaisweram branch is just as originally
i planned, and no alteration of any consequence has been
. made in the others. 1 must, however, say, that here, as
' in the Coleroon, 1 would now prefer building a work with
. la vertical fall, as safer in a sandy river ; and so I would
i any place excepting one similar to the Kistna, where
' there is an unlimited supply of stone at very low rates,
‘and where, consequently, twenty cubic yards of rough-
" stone could be obtained at the same cost as one of cuf
iatone. When I planned the Coleroon anicut, I considered
' that the great point in these rivers was to break the force
. of the water effectually, and prevent it scouring the lower
" channel; and what I have here seen makes me think still
more of the importance of that principle. But I believe,
_where ‘stone can be obtained very cheaply, a large mass
.. of rough-stone, with a very long slope on the lower side,
_will be the cheapest and safest work in a sandy river.
¥ Can we see this large and important work, calculated
| s0 substantially to promote the real comfort of a million of
/ people, thus brought to completion through so many diffi-
| i culties and contingencies, without heartily acknowledging
! the goodness of God in thus prospering us and bringing
'I-".t"he: project so far to a successful issue, notwithstanding the
opposition it has experienced from quarters fromwhich T had
every right and every reason to hope for, and from which I
‘did confidently expect, most cordial and energetic support
' incarrying out a work of suchunequalled magnitude in India
(excepting that now on hand in the North-West), a work
"approved and ordered by the Home authorities, and. calou-
lated to be in every way so vast a public benefit? May we
~“ not hope that its accomplishment, with the abundant effects

' SIR ARTHUR COTTON L



}"ZCKNOWU‘DGING THE GOODNESS OF GOD

- wh:ch hwe already ressulted fmm ;t to the district, 111 lead :

to the adoption of such extensive works for the improve-

ment of the country, and the promotion of the welfare of
the people entrusted to our care, as will lead to an increas-

ing appreciation of a Chnst:an Government? There  is
nothing that the people more thoroughly appreciate, after

peace, than public works, and especially those that furnish
them with water. And I cannot but trust that this is only

the beginning of a series of works worthy of our nation,

our knowledge, our teligion, and the extraordinany power",'r s
God has been pleased to put into our hands, I say our
religion, because I am sure it ought to lead us to do our!
utmost in every way to care for those who are thus comy

mitted to us.

“It remains for me to speak of the state of the bed of the---’ i
river about the anicut, which will require to be carefuliy" :

watched,

% The rough-stone apron of the anicut) throughout-;;,-‘-,
seems to be well established ; there is no appearance of!
any sinking or disturbance of any consequence this year in
any part, It is generally from fifteen to twenty yards'

broad. I am now, however, throwing in additional stone,

according to this year’s ordinary estimate, strengthening -
each branch according to the proportionate force of the
water over it. To the Muddoor branch, as it is now higher
than it has been hitherto, I propose adding considerably, <
and also to the Vijaisweram branch, which ought to have .
an abundantly large apron. The apron laid by Captain) |
Orr last year stood most perfectly ; but we can hardly take @ |
too much precaution on this point, especially as the cost of

rough-stone is so moderate,

%1 have now the honour to request that the esta.bl'sh-

ment which I have recominended for the conservation of

' this important work may, if approved, be appointed with~ =
out loss of time, A body of thoroughly trained men,

under efficient superintendence, permanently resident on’
each portion of the work is essential, and should be imme-

diately appointed, and housed, that they may be fully
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| prepared for their duties before the freshes.| No water
works of any kind can ever be trusted to take care of
themselves ; but especially those'in a delta require the most
 vigilant care ; ‘and both the cost of this work, and the vast
amoutit of property dependent upon it, demand that no
risk should be run about it. 1 trust that, whatever is
_decided ‘as to precise arrangement of the superintendence.
" of this system of works, authority may be ‘granted for
entertaining at once those that are required for the anicut
 4nd  other works already = executed, as a temporary
|iarrangement.” ' i j
! The order of the Government on receipt of the above
| was in cordial and appreciative ferms :— iy
"« The Right Honorable the Governor in Counci! has
received with much satisfaction the report of Colonel
|/ Cotton on the state of the Godavari anicut, which may
| 'mow be said to have arrived at completion, through the
unceasing exertion and energy of Colonel Cotton and the
officers asso¢iated with him in this great undertaking, .
“It must be a highly gratifying termination of Colonel
Cotton'simmediate connection with the First Division,thathe
should have been enabled to notify to Government the com-
plete stability of the anicat, 2 ud the success,which has up to
this period attended his plans ; and in congratulating that
Afficer .on these happy results, the Governor in Council has
. .much pleasure in recording his obligations to Colone!
' Coétton, Captain Orr, and the officers of the department
. /under their orders, for their services on this occasion ; and
it will be his agreeable duty to bring the same 0 the notice
' of ‘the Honourable the Court of Directors.” it
' Later, the Court of Directors joined in this chorus of
well-deserved praise. They declared they were constrained
¢o record their very high opinion of the science, practical
 ability, and indefatigable labours of Major Cotton,  “Tt
is scarcely possible,” they added, “to place that officer’s
qualifications as an Engineer of hydraulic works higher
than they stood before, but the Godavari anicut is a new
and splendid illustration of his powers of mind and self-
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'devotmny from the' exexcxse of whxch the country has. i

;ah'eady s0 largely benefited”

‘This must have been highly gratlfymg to the ﬁfﬁcer-

praised.  But, it is certain that he received as much gratxﬁ-

cation in the recommendation ‘which followed that the___,
works be prosecuted with all possible diligence, and that

the opening of the Rallee and other irrigating channels,

required to extend to all parts of the district the beneﬁt of i

the amcut would ' receive early sanctxon

ENTHUSTASTIC PRAISE FROM BENEFICIARIES oF u\m»

GATION, Ll

How greatly and aratefully what has been done is ap.
_preciated by those who have bencfited therefrom, may be
best stated in the words of the President and Members of
the Local Receptmn Committee, Bezwada, a town on the
Kistna, addressed to  Sir M., E. Grant Duff, x. o A

| when, as Governor of Madras, he visited the northem chs-. -

tricts In their address the people say j—

“We, the President and Members of the Local Receptmn

Commititee, in the name of the people of Bezwada, desire to give

your Excellency a right hearty welcome to this flourishing town,
Perhaps no place in India more exemplifies the benefits of

British rule than the picturesque spot you are now honouring
with & visit, Before the beneficent scheme for irrigating this

thirsty land came into operation, Bezwada was only a small

village, and partly in ruins, from the people having died in the '
terrible Nandana famine, #e the Guntoor famine of the Nandana
year, 1832. ' Now it is a town, and Increasing year by year with
such rapidity as to be a source of wonder to all who knew s
former condition, Indeed, it seems likely to become again, asin

ancient days it is said to have been, the largest town in these
parts. In past times no part of India suffered more than this
from the horrors of famine ; and your Excellency’s father pointed
out the territory between the Godavari and Kistna as liable to

these visitations in their severest form, and put on record a very
terrible one, It often happened that whole villages were depopu-

lated, and myriads of people perished for want of the water that
flowed 'in abundance at their feet, and only just below the level
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pf their dyu:tg c;rops, to be: swallowed by the greedy ocean. 1 AS
‘the huge volumes of water flowed grandly on, laden with rich,
fertilising, yexlaw silt, gathered by the river in its course through
'the I.')f*(:c.,y,n= it . QAT

TH E ENTHU&IA&TIL (GENERAL SIE ARTHUR COTTON CALLJ“D ar
e | ALIQUID GOLD. : el
The anicut, with its ramified system of canals, has certamly turned
. it into solid ‘woldl' | At one stroke the mouths of a hungry and
| «dying people have been filled with bread, and the coffers of the |
_ Govemmant with money, In place of dashing madly on to be
_ lost in the sea, the Kistna now spreads fertility and beauty on all
sides, and had your Excellency come at a later period' of the
year, the extensive tracts of flat country between this and the
' coast would present you with a sight worth seeing, Ng longer -
- struggling for a bare existence, or held in the grasp of sowecars-—
| money- lenders—the people rejoice among their smiling crops, and
' 'the money-lenders have become almost extinet,  Even in famine
years the Kistna never fails to do its duty, and the dire poverty
that existed during the childhood of middle-aged men is almost
forgotten in the general prosperity ; and it is meet that we should
. express gratitude to the good Government that hm done these
 great things for us.” :

Like many others who have been prlvzleged to work
with Indians, Arthur Cotton found not a few upon whom
he could rely, and whom he could trast implicitly,  Pre-
eminently amongst these was a Hindu Overseer named
Veenem Veranah,' who seems to have been gifted with

* Such another one comes under my notice whilst I am revising these
pages. Writing from Jaipur, Central India, on May 1, Mr. Nash,
special corvespondent of the Manchester Guardian, whose testimony,
to the value of itrigation canals will be quoted later, speaks : first, of
‘Colonel Jacob [a man after Sir Arthur Cotton’s own heart], and next,of
‘his Indian assistant. “I am told that when Colonel Jacob goes about
the country, the people of the irrigated districts surround him as if he
were the god of water, and beseech him to give them canals. . . .
The genius of the nullah is a famous organiser of transport, Dhaupat
Ra:, whose name will he familiar to officers who have béen on sexvice
on the frontier and in the Soudan. Dhaupat is now in charge of the
Imperial Service Transport Corps of Jaipur State, which he has turned to
gooduse for famine purposes, and heis cultivating the nullah and organ-
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tions as well as for directin a,nd*mana

ucting engincering opera-

 native labour. Of him Colonel Cotton thus wrote : €1

_ cannot say less than that if we had not found an Indian of

his remarlkable qualifications, considering the state of the
. district when the works were commenced, I do not see how
 they could have been executed, for no European could have
supplied his place, and no Indian at all equal to him has
appeared.” He was made a sub-engineer with the title of
Rai Bahadur, and continued for many years to render
excellent service in connection with the enterprises to the
successful accomplishment of which he had so largely
~ contributed. AL |

On one of the walls of the anicut there is a tablet bearing
the following inscription 1—

V. VERANAH GARU,
| RAL BAHADUR,
Sub-Engineer, D.P.W.,

| Obiity Oct.,'1867.

' Scon after the completion of the anicut, Arthur Cotton
became Chief Engincer of the Presidency, and the charge
of the Godavari works was assumed by his brother, Major
(now General) F, C. Cotton ; Captain Orr, who had been
the chief executive officer in their construction, was
placed in charge of the Kistna anicut, which is only
second to the Dowlaisweram anicut in the grand results
following from its construction.

~ Among those to whom tributes were paid was the sub-
Collector, Mr. Henry Forbes. Of him, in warm language

ising the 7,000 workers employed in it as a sort of amusement, The
little finger of this entirely competent person is worth a whole famine
code and a league of red taps to the Jaipur durbar, His huts are dug
out and solidly thatched ; his gangs of workers know exactly what 1s
the daily task, and do it his orphans, clad in surptising jackets of
yellow, are governed by five orphan corporals ; his ambulance wagons
are well horsed ; and his depéts for the collection of the sick and
starving are run with military precision.”

9
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L o gfa‘sefw} mﬂ@gy{, Sir Arthar wrof:f: i Thfib We have
. made the progress that we have s emtlrt.ly owing, under
God, ‘to Mr. ‘Henry' ‘Forbes, lwhose | 'vigorous ‘and - ‘gietive

' 'measures have already raised the District to a degree that

. ‘could not have been e*cpected j/it'may be said indeed that,
as| respects the  getting public and private improvenments
effected, this District iy ten yeai‘s in advance of rwhat 11 was

a few: months ago.” i ey i s

A STEAM TUG, .AND HOW I'I' WAS OBTAINLEP.

Tncluded /in' the matiy difficulties which sprang up, and
which had to be removed, was the provision of ‘a ‘steam
~ vessel, The plant or apparatus for catrying on the wotks
was found to need a steam-tug, to be obtained from
Calcutta. Sir Arthur, having heard of ‘such'a vessel,
applied to the Board of Revenue to sanction its purchase
by him, They did not see fit to vomply with his request,
telling him that it was not mneceessary ; he, knowing of
what value it would prove in’oversight and direction
and, if need arose, for towing purposes, went to Cal-
cutta and purchased one on his own responsibility, He
considered it absolutcly essential to the progress of the
‘works at that time, When ‘he had paid for it, he was
met by what appeared to be an insurmountable difficulty ;
the Bay of Bengal was held to be too stormy a sea for the
transit of so:small a boat,  Just as he was wondering what
could be done in the mattér, a man came ‘to him and
informed him that if he were only trusted, he; with one
or two others, would take the boat safely down the bay
and place it in the mouth of the Godavari, and that they
were ready to do this at once.  He accepted the offer, and
in a very short time the steamer was plying up and down
the river, and proved to be of yery great use, So much
was its value proved, that a small flotilla of  similar
steamers was built, and the authorities at' Madras event-
ually generousl} acknowledged that they were not only
a useful adjunct but were essential to the progress and
completion of the enterprise.
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and nearer to fulfilment, Canal after canal, channel after

‘channel, were made and opened, and ever more and more

| acreage was brought under the influence of the vivifying

/SUCCESS APPARENT ' ag1 |

Year by ye&x Arthur Cotton's cmmeptmn came nearer

waters. In 1853 he expressed his satisfaction at seeing |
 considerable progress made in cutting the great channels |

for draining the country near the Colair Lake. = About a
quarter of a million of cubic yards of earth had already
been excavated, and about four thousand people were at
work upon them, They wereto complete a million cubic

yards that year; and thus open the two main lines to. a

considerable breadsh, . “ This alone will have so powerful
an effect as to relieve this tract effectually. when the rains

" are moderate; and,” he adds, ““I have no doubt that it

~ will give a mew character to the cultivation of this tract
this year, by enabling the people to begin their cultwatlcm
tauch eatlier,”

It rust have been thh mmg]ed gratlﬂcatlou and sad
reminiscence that he found himself able to write:  From
about this time the success of the works became so
apparent that money was more readily granted for their
development. 7 : :

S0 -far, in these pages, the Godavari canals have been
regarded in their aspect as irrigating media. Nothing
has been said of their usefulness as respects navigation.
But, though these pagesthave been temporarily silent on
that point, Arthur Cotton’s mind was not, for one hour,
unmindful of the great service which his water-ways might
render to the country in this respect. Indeed, he designed
them almost as much for boat-traffic as for field-inundation.
By this time, so strongly had he become convinced of the
utility of, and even necessity for, the provision of cheap tran-
sit, that it is doubtful if he would have designed works which
could not be made to serve the double purpose. There
were arguments in plenty in favour of his views, not the
least of which was that cultivators were frequently reluct-
ant to take an irrigation supply unless they were assured
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of water carriage to take away the surplus crops which,
without such opportunity, would be a drug to them, and
would not repay the cost of cultivation.

132 SIR 'ARTHUR COTTON

| UIRRIGATION CANALS 'AS NAVIGATION ROUTES,

In the year to which we have now come-—1853-~he
wrote :— | _ - s

“The necessity for channels does not depend upon 2
great increase of exports, though that would render them
much more valuable and important, nor even upon an
export trade at all, The District must have communica-
tions for its internal traffic, whether it exports or not. A
million of people cannot exist without interchange of
commodities. 'And it is very much cheaper to make the
irrigation channels navigable than to make roads ; besides
that, the former will convey goods at a twentieth part of
the rates by the' latter. : :

« Again. 'The question seems to me rather to be what
data are there to conclude that the export trade, which
has increased in ten years from 430,000 to £140,000,
should on a sudden become stationary, and that, too,
when the quantity of produce is increasing, and the cost
of obtaining that produce decreasing every year in con-
sequence of the new works. The market for rice, tobacco,
sugar, and oil-seeds is, in fact, in comparison with the
extent of this delta, almost unlimited, and the quantity
that will be taken from it depends tpon one main thing,
the cost of its production, If Rajahmundry can grow
these things cheaper than it did, it may export a hundred
times what it does now. The new works will certainly
reduce the cost of produce, on an average, one-half and
(of conrse always excepting extraordinary contingencies)
nothing can stop the present increase of the export trade,
unless we absolutely prevent the produce being conveyed
to the coast by want of communications, 1 am informed
that there is again a great incréase of the export trade

this year.
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“The grounds on which [ insist upon the necesmty of
making the channels navigable are thc,se L

“ First. The actual present trafhc on those that ha.ve |

been opened is abundantly sufﬁment to pmve the necesmty
for them. :

“Second. There is now a large and rapidly mcreastng i

foreign trade, the materials of which must be carried fmm
the interior to the coast.

“Third. Among a population of close on a million of
people there must be a large mterchange of goods, if there

are communications.
“Fourth.. The delta is wholly without roads. ,
“Fifth, It is much cheaper to make the irrigation

channels navigable than to make roads, and they are

incomparably better means of transit,

“ Sixth,  To supply the people with means of raxsxng a
five-fold amount of produce, and give them no means of
conveying the surplus to the towns and ports where it
may be converted into money, seems to me ‘the 'most
palpable mistake,

“Seventh.  If only one hundred thousand tons ate
moved by the channels annually (the exports alone are
from forty thousand to fifty thousand tons already), and
they are only conveyed on an average thirty miles, the
cost of that traffic by land would be £40000 a year;
whereas by water it will not exceed 44,000, so that it
would be equivalent to relieving the district from a chaxge
of £36,000 a year, even if there were roads..

#Eighth, The cost of the navigation will be qmte
insignificant, perhaps on an average £20 a ‘mile, the
interest: of which, divided among a traffic of only ten
thousand a year, would be only one twenty-fourth of a
penny per ton per mile ; and for this ‘the cost of transit
would be reduced one penny farthing, even as compared
with common roads, which would cost three or four times
what the navigation will. ' '

“ Ninth, I must always insist upon the fundamental
principle that where there is a considerable population

G,
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it is the communications that make the: traﬁm,.:md 1f .
- there is little or no traffic the sole mason must ba tha,r_.' _
‘there are no communications.”

Quoting the above, Mr, Walch, in hls bcmk on the‘
Godavan delta, proceeds to remark — -

“And so he went on with steady. msnstence, loyally
backed up by the officers who followed him on the Delta
Works ; and there are now in the Godavari system alone
nearly ﬁve hundred miles of canals which, besides carrying
water for irrigation, are excellent lines of communication,

. Nor is this all. From the Godavari system navigation
_can, at three places, pass into the Kistna system with its
 three hundred miles of navigable canals, and from it again

into the Buckingham Canal, which runs along the coast

- for one hundred and ninety-six miles frony the end of the

Kistna system' to Madras, and for sixty-~five miles further

south. From Cocanada to the south end of the Bucking-

ham Canal the length of canal navigation is four hundred

and fifty miles.

“There cannot be the slightest doubt that the prevmon
for cheap carriage, not only in and about the district itself,
but also to the neighbouring districts and to an excellent
seaport, contributed largely to the rapidity with which the
- Godavati irrigation developed, and the district sprang into
prosperity.  In this way the cost of the:works especially
required for navigation has' been repaid over and over
again, quite 1rrespectwe of the direct returns from boat
licenses, and so on.” :

‘Thirty years later (1383) General Mullins, RE., Ch:ef’
Engineer for Trrigation, wrote i

“The Irrigation and N avigation Wotks c:f the Godava.n
delta may well be a subject of congratulation, and I fully
join in the opinion expressed by the Government of
Madras, that the usefulness of this most suceessfully
exscuted project, the development of which has been
steadily going on during the last thirty-five years, is by
no means to be measured by the direct pecuniany returns
only, large as they have been, The presenit flourishing
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cuadxtmn of thec Godami dasmt;:t, ‘and the vast. zmprovt-.
ment it lias undergone since the construction of the works,
whieli provide for thy irrigation of nearly six hundred =
' thousand acres, afford the best possible evidence of the '
gruat benefits conferred 'on the' people. il
'Still later, in January, 1890, further niost mterestmg tog
timorny is f'orthcommg concerning the navigation aspects of =
the district. ' The Hon, Je 1) Rees LI]:., Member of the_ |
V:cercgal Councﬂ wrttes e . i

I Aftera  brief halt fat Bhls historlc site (Masuhpa.tam), we:
travelled on along the coast of the district, which, in size, is about
equal to the principality of  Wales, and next morning arrived at
Coeanada, in'the Bay of Coringa, ten miles north of the Gautami
mouth of the river Godavari. ' To the north and north-east of the
anchorage low hills come downmear the water'’s edge, relieving .
the coast from the barren and desolate appearance that it presents
near Masulipatam,  The harbour was alive with boats bearing on
their sails huge red crosses, anchors, moons, and suchs like de.
vices, whereby their owners may recognise them from the distant
shore. | The collectcr, M. Power, met us on board, and another
voyage of six miles in a steam launch landed us between the
groynes, which form, at once, an entrance fo the town of Cocan-
nada, and to the canals which extend thence to the great anicut
of the' Godavari; since the construction of which the trade of the
town has advanced by ¢leaps and: bounds,’ the value of its ex-
ports and imports: having risen from .£300,000 In 1862, to
£740,000 in 1872, and £ 1,500,000 in 1888,

*Next morning, the 23rd;, we rose carly and. left by canal for'
Rajarundry, a' distance of forty-four miles, more or less. We.
were towed along, in a little convoy of honse-boats, by the steam
launch dethur. Cotlon, named after the celebrated engineer who
constructed. the great Godavari Irngauon Works.  In the river,
from the head of the delta, there is a continual fall, consequently
we had o continual rise, and passed: threg IncLs, one a double
one; with a rise of  eighteen feet;  The canal banks were green,

! N;zrmfwe of the Lleventhi Tous o) His Excellency the Right
Honourable Lord Connemara, GCXR., Govirnor of Madras, by f. D,
Reesy! Private Secvetary.) T 'am mdubtcd to Mr. Rees for his kind
~ permission to'make these quotations:
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and hanyans shaded the roud, whmh an. alongsnde. All around.
us’ were fields ‘of stubble, and. inmuraerable slraw—nc]cs.. The
‘character of the conntry, but for the palmyras, much resembles\
' that of the Fens, . When you get.within a few miles of the great
dam which stems the stréam at Dowlaisweram, first one canal
and then another takes off in different directions.  After the
separation of each canal the artificial waterway, grows broader
and broader, till, near Dowlmswmam, it becomes as wide as the
Thames at- Maldenhr\ad but probably contains a great deal more

. water. At last it ends in a lock; and, when we leave the boats

and mount the banks, an expanse of water stretches some four

miles before the eye. Immediately in front extends the first por-
tion of the great anicut, which, with the help of three islands at
the head of the delta, holds up the river, and diverts its waters

on either side, so as to irrigate upwards of 612,000 acres of fertile

rice-bearing lands, and to water with gold a delta of two thousand

square miles,  Every river in India isa Pactolus, but this great

stream has been made more subservient to the wants of man than,

perhaps, any other, of its size in the world, Practically, at the

present moment, it ends at this great anicut above which you see

nothing but miles of water, and below which spread miles of
yellow sand. ; s

o f9It s the nature of such works that they are never finished.

In 18352, the dam and some of the distribution works were com-

' pleted for the exceedingly low figure of £150,000.  Labonur was

then  cheap, and material abounds on every side. Many times
since have these titanic works been considered complete. In

1870, vighteen years later, they were completed, at a ‘cost of
£868,000, and now, in 1890y it is believed they are pretty well
completed, at 2 cost of £1,180,000, Whatever they cost, how-

ever, so long ago as 1877, the returns directly due to'the water

distributed amounted to upwards of £2,000,000, and in 1879 it

was calculated that goods of the value of upwards of 43,500,000
passed over the canals, while the value of the exports and imports
of the district, which, in 184%, before the construction of the

anicnt, amounted to £170,000, had risen; in 1887, to upwards of
A1500,000, The great dam itself rises some fourteen feet above

the level of the stream, and consists of three long portions and
one. short one, amounting, in the aggregate, to 3,082 yards in

length, The navigable channels, which distribute the water, are



not less than 1,600 miles,
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: 523 mﬂes long, and the total Iengt‘\s of d:str:butwe chanm,ls 13;-_

“These steamers belong to the Imgatlon Department, ._but" _
fleets of private boats ply on river and canal, and carry passengers

at ridiculouslylowrates. Competition has reached such a pitch that

riva! carriers are said to take passengers occasionally not only for

nothing, but also to give them bananas to eat on the way. No-
thing like this has yet been exhibited in England; though,
occasionally, you can ga from San Francisco to New York for the
price of a journey from London to Edinburgh, from causes similar
to those which operate here.”

THE EXTRAORDINARY CHEAPNESS OF CONSTRUCTION.

It is sometimes urged that high prices must needs be
paid for construction whigh is to last for many years.
There are, doubtless, occasions when this is true.  But
there is no special virtue in high prlcﬂs as such. That
work is most deqervmg of praise which is most enduring

and has cost least.  Tested by this standard, Arthur

Cotton's work ‘everywhere, but especially in the Godavari

delta, stands second to none. A Committee appointed

to make an investigation into what had been done at
Dowlaisweram anicut bore this' striking testimony 1~

“The rates are singnlarly low and, were each of them
increased fifty per cent, the anicut might then be pro-
nounced one of the cheapest works ever constructed, if its
immense length, and its situation, with the endless diffi-
culties arising therefrom, were duly considered.

“'OUNDER oy LHE’APEBT SCHOOL OF ENGINEERING IN
THE WORLD,”

“ And, it must be added, that this extraordmary cheap-

ness was owing to the peculiar section of the anicut, It

may, indeed, be safely affirmed that, had the works been
projected by any other living engineer, their original cost
would have been prohibitory, The comparatively small
work of the Barrage in Egypt was built with the same
object (as was this anicut) and cost 41,800,000, and was
after all wanting in the security of the Godavari works.
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_'I‘}us ecommmalf method of construction, ar:gmatm wrth.'
Colonel Cotton, has influenced the design of other similar

b .. ydraulic works i the Madras Presidency, and was the

result of Colonel Cotton's' appreciation of the old ra.mve_

enginers in India, | So that there was 00 rashness in the
‘design of the Godavari anicut section. It was simply
confidence gained by Colonel Cotton’s s’cudy of the' ancient
-wqr‘«_:_s the stability of which had been proved during the
lapse of ages. And thus he became the founder of the
cheapest school of engineering in the world, as the Madras
Engineering School undoubtedly was.  Nor is it too much
to say that if that school were fully understood, it would
save millions of the money now being spent in all’ parts of
. the world, in retauung water for the supply of its great
cities, - ;

To the gencml reader the mterest in the work hes
mamly in the incidents of the hot official warfare ‘which
raged round this gigantic enterpnse from beginning to end,
and which seems to have been in no way relaxed even
when the victory had been assured,, The records teem, it
is stated, with remonstrances from Colonel Cotton, and with,
replies; “ now wrathful, now penned more in sorrow than
in anger,” on account of"mrprxses sprung on the authorltlcb.
in ever-increasing demands for funds. . Well worth rmdmrr
as a commentary on Indian admlmairatson, is Coloncl.
Cotton’s despatch of November, 1852 (sent. direct. to
. Government in violation of all ordmary routine), with its
pent-up-indignation, restrained only by the soldier’s sense
of discipline ; its withering complaints of the want of
support; its entreaty for inquiry and inspection, for his
“disappointment is: that too little; not too. much, ,intemst-_
has been shown respecting the works.” -

“An angry reply from the Governor seemed hkely to-
bting things to an Zmpasse, but the tide had happily turned,
and; the next report was so highly encouraging, that hence-
forth money was more readily granted; so that on one
page we find'a list of sums sanctioned on these works, at



't;h_oagb,tﬁ of which a few vears a_irl-:i‘c_:r the: revenue aﬁuthuﬁ}a i
ties would have stood aghast” = Eventually there was res

61

cognition, “and in 1882 we have a, notable despatch from

the Secretary of State in which the total expenditure of
£1,300,000 is reviewed, and which contains a cordial and
aratifying acknowledgment from the Home Government
of the success of the Works” ! i SRR [

To these remarks 1 add some notes, which have been
given me by my uncle, (General Fred. Cotton, on the
valuable lesson of building dams in sandy beds.

“« think 1 am right in saying,” says General Cotton,
“and it may be of interest to those who are following Sir
Axthur in his work in Hydraulic. Engineering, that the
most important step in his, education was the lesson lie
learnt from the builder of the so-called grand anicut;
which carried the surplus water of the Cauveri tiver into
the Coleroon. This low weir is of unknown age, and,

from its importance to Tanjore, always has been carefully

watched,  Every year some small sum has been expended
in restoring any breakage of its plastered surface, and it
was well this attention was paid to it. Tor on its being
cut into for sluices being opened in it, which had for their
object the removal, by the water discharged, of the accu-
mulation of land in the Cauveri, it was found that this
‘Grand’ anicut work was hardly more than a mass of
riibbish, ‘mud, stones, and logs of wood, the safety of
which depended solely on its then plastered surface. = This
was a fact not lost upon Sir Arthur, and it gave him, even
with the slender means extended to the engineers of that
period, the power to master and control the greatest river
of the country. The fact was learned from an engineer of
old’ times, but the courage with which Sir Arthur put the
idea into practice in his great works was all his own
And, as been said by more than one of his profession, no
English Engineer would have risked his reputation on the
works he carried out so triumphantly. The four anicuts
he built across the Godavari ate not solid masses of
1 ¢ An Indian Romance? Blackwood, June, 1897.
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- masonty, ‘but surface coatings of stone over the sand of
the river bed, for which he substituted cutstone for the
plaster of the early engineers, but the' principle was the
same, The erections of these great works are not suffi-
ciently' studied in the present day. Indeed, the cheap
School of Engineering, which he did much to introduce
is, it appears, set aside for the extravagant system of
England. . And, after all, what is good engineering but
economy | Any engineer can do anything with money ;
the question is how to do great things at little cost.. In
* the sections above referred to, the use of well foundations
is exemplified. The upper and lower retaining walls have
wells for their foundation in sand of unknown depths,
' These wells are only six feet deep, and their sufficiency has
been proved often ; yet one hears still that in other parts of
India, where they have been sunk in foundation, it has
heen thought necessary to sink them thirty or forty feet,
till they come upon some solid ground stratum, It may
be noted that a lighthouse, which had to be built on the
sandy beach, on the coust of Madras, is founded upon wells

eight feet deep, and never showed the slightest settlement."

Agreeably to a suggestion from the Board of R evenue,
‘Major Cotton modified his section of the anicut! in the
manner described in the following letter o~ |,

“In reply to your letter respecting the mode of exe-
cuting the curved surface of the anicut, I have the honour

to reply, that I was afraid that the forming of the surface

of the anicut with large stones, rudely fitted, would cause
oreat delay, as every stone must be fitted on the works;

however, upon considering the matter, though the stone IS :

entirely without any recrular shape, as in the localities
mentioned, I thought it might be done sufficiently quickly;
and I determined at all events to make a fair experiment,
and 1 am happy to say that the result has far exceeded
. my expectations ; about twenty-five square yards of half

! The character and extent of the modification will be found in the
Irrigation Map of Godavari, which faces page 122,
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a yard thick, composed of large stones, were prepared by |

crowbar men and stone-cutters at a cost of about fourteen |
annas a cubic yard, which would give under four shillings a
‘cubic yard, including chunam (mortar), bricklayets, etc,, the

estimated rate for cut-stone being ten shillings. This was

so well fitted that, with a good cement, it would do for an
apron with an overfall, if the blocks were of a large sze.

I therefore consider the suggestion contained in the Board’s |
letter a most important and valuable one. It seems efi-
tirely to remove the main difficulty in the execution of the

work, as probably we shall be able to procure sufficient

stone-cutters to complete the work in two years, if this
kind of masonry is substituted for cut-stone everywhere,

except in the lining of the sluices.

“ The curved surface of the work accordmg to the second
section, if. covered in this way, will be exceedingly strong,
and much better than if covered with concrete, and the
work will be considerably cheaper altogether than if it
were executed according to the section first proposed.”

Besides the anicut, which crossed the Godavari itself,

an aqueduct of forty-nine arches, each of forty feet span,
was built across an arm of the river. This was built en-
tirely in one short season, and then overwhelmed with a
flood, which subsided without having injured the wotk.

At no time did he claim that his work was perfection,
though there are few men responsible for large under-
takings, who came so near that ideal as did he, His own
simple confession is contained in these words i—

“ I cannot say that we have obtained all our experience
without mistakes and accidents. There have been many
of both ; but we have found that they have helped to give
us our present knowledge of Hydraulic Engineering in
India, and a confidence which we never could have had, if
we had attempted nothing. By God's blessing, all the
great works were in the main successful, and are now in
profitable operation.”

“ 1 have not the least doubt,” he adds,  that both come
munications and irrigation will everywhere produce pro-



p‘&rﬁy ta the wme of muoh mote than wﬂnty times the

‘outlayn | The fact is that ndia, in its ipresent  uhim-

| proved state, is'a mine of wealth far be(mﬂ that of ‘any
“gold imine in the world, | The richest mines in Australia

bt only produce three and a half times the value of the labour

~bestowed on them, a ‘man whose labour' was ‘worth i 358
.yeaﬂ' eafﬂlﬂg on dn avgrag@ £520 a year ln mlnlﬂg L S

Ammrgst the schemes now sugg‘estc_d and for whn,h
eétxmates ‘were sent in, there was one for works required

e in the central delta, between the two main bramches of 'the

‘Godavari. The chief of these was '@ ‘great aqueduct als
ready alluded to, remarkable fin: coﬁf*truc on bath in
regard to boldness of design and execution. -
 Another was for providing irrigation ‘to ‘the lands on
the left bank of the North-eastern Godavarit it included,
among minor works, a’ channel twenty-four miles’ long 'to
water forty-five thousand acres, and ' to become ofte’ of ‘the
| gréat lines 'of navigation connecting the town and port of
Coringi with ‘the Godavari above the anicut, and so with
 the large towns of E llore, ‘VIasuhpatam and all parts of
the delta. -

In reference to this matter he wrote :  Flow 'e-nor_moz;s
is the loss sustained by the want of communications! No
wonder the country yields so little revenue when the people
are put to so great an expense merely for the conveyanee

of produce, ' If, as 1 feel confident is the case, o ‘loss of
‘much more than £7.500 would ‘be sustained in 'the
Jearriage of produce by this one line of thirty miles; if there
were no canal--a line ‘very far indeed inferior in extent of
traffic to hundreds of miles 'of road in this Fresndency—m—'
how large a proportion of the value of the labour ‘of the
. population must be thus wasted | © The money expended
. upon this' channel, «which, .when completed, will be
o thirty-one miles in length, ‘is about £5000: “probably
£6,500 in all, will be the cost of it, or ‘about £200 a
mile. | But this includes the wmaking it a very capacious
irrigation channel ; and one half of the cost, at least, may



' 'INCREASED CHEAPNESS (’3}""\ | DUCTIO‘J I43,'
bﬁ*’aicha,rgad to 4 the 1rr1gatmn, I&awﬁg dnly £ 100 a mrlel
itor its  ost as A navsgable ‘channel, ‘& sum which, onl te
i -m{m[m‘zm given abive of fifty tionsand tons « year, at two
annas a mile, the cost of Zand mrrmge, woald ée repdzd m
tae mmonles, L | |
| * The goods conveyed along it in the last th*‘ce and a
- half months, that 1s, during ‘the dullest time of ‘the year,
. would have cost 41,200 to convey them by land, more
than they have cost' conveyed by water whrle the ch'mnel
Jdsiyet in a very impetfect state. ! N
“When people are relicved from this Durthen how can
there be a doubt that ‘a land revenue, which otherwise
would 'be sufficiently heavy to paralyse the ryots, would
leave them a surplus sufficient to enable them to be con-
tinually improving their lands ? '
“ What becomes of the extraordmaw 1df.a that the
countty may be ruined by growing food too cheaply?
. The faet is undeniable that the districts that yield the
largest revenue, in which the people are most comfortable,
are those in which, by means of public works, the food is |
raised at the least expense and in the largest quantities.
‘Tanjore, which for a long series of years has raised the
greatest abundance of food, is that district in which land
is most valuable ; nor can a single instance be found of a
district falling oﬂ' in any way from the increased che'apncss
of production.
M0t is easy to see that'in the long tun, a district which
has to pay ten lakhs of bullion every year, to be sent to a
distance, can much mor¢ easily do so when its food is
grown so cheaply that it can afford to produce things '
cheaply for markets from which it can, obtain bullion,
. than when the dearness and scarcity of food prevent it
from selling things in other markets at a price which
renders them marketable.
| % But, whatever the theory is, the fact is undeniable that
where grain is grown cheaply, a district flourishies, and the
chieaper it is grown the more the district flourishes.
“ It is not money, it is action which is 'wanted. If a small




i ,pm‘um of the mcmey whlch s 1dle in every treasu

,_ﬂ_]udmzously expended on public works it “ould ot

wem :
,dause
the smallest, even temporary difficulty, but would im-
‘mediately i improve the revenue collections, even those of
the yeae in which the expenditure is made.” sy
“Fhis: chapter, perhaps, cannot be more fittingly cr:m :
: cluded than by one more passage from his facile pen.
,Often speaking of the people’s new resources, and conse-
quent ability to trade with other places, and to purchase
 goods, from the want of which they had previously suf-
fered severely, my father writes with regard to the in-
. creased traffic of the districts: “I am convinced that this
. prodigious change may be taken as a specimen of what
may be effected in every branch of the social condition
. of the people of India.  Hope, and consequently life, has
|- been thrown into this population. | They now begin to find.
that it is better really to work, and thus to live in com-
fort, than to pass their lives in sloth and abject poverty.”

APPENDICES,
Taken fmm My, J. H. Morris's © History of Godavari.”

1. ---PROSPE‘ROUS’ iifUU‘%LHOIDS IN GODAVARK,

The ordinary dress of a ryot is very simple. Its cost varies
according to the quality of the material, but the ayerage value of
a man’s costume is from two to five rupees. It generally consists
~ of a lower gaxment(dhéoatx), of an upper garment {uttanyam), and

of a turban or head-cloth (pdga).

The house usually occupied by an ordinary ryot is as sunple as
his costume, It consists of ong or two rooms built with mud, and
thatched with palmyra leaves. 'The ploughing oxen, or the cows,
frequently occupy part of the same building as the family. A few
earthenware pots and brass utensils comprise the whole of the
furniture, with the exception, perhaps, of a low cot or “charpoy,”
1 /'with the bottom made of tape. The increase of the family pros-

‘perity is chiefly seen in the better quality of the clothes worn, in
the superior kind of food eaten; and especially in the greater
number of jewels worn both by the men and by the women,



| pérons townsman enemlly inhabits a rather larger, house than the
| bcasai:t does.  Hlis house consists, perhaps, of three or four rooms,

with a courtyard in the centre, A raised chunam seat-called in
the ‘sonth a “pial,” and in the Telegu country arygu—is to be seen
on each side of the entrance door, where the owner sits in the
cool of the evening to hear the gossip of the day, and to chat with
his friends. The utensils are very similar to those in an ordinary
ryot’s house, only of a better quality, and more numerous, There,
are more brass pots and dishes, and other vessels, all being kept
scrupulously bright and clean, Some of the cups may be of silver.
Of what we call furniture there is none, except a few chaits in the
houses of the most wealthy, who may desire to imitate Furopean
manners. | Generally there are a few lacquered wooden boxes to
contain the family  jewels, cooking utensils and palmyra leaf
books, or perhaps a mat or two, Or a rug to sit on.  The general
anticles of food are rice, dball, curds, and buttermilk, tamarinds
and ghee—-—tha.t is, clarified butter—and vegetables, Some of the
lower castes eat meat and fish.  The lowest orders live on raggi,
or on Indian corn. The average monthly expense of the house-
‘hold of the middle class is about thirty shillings, and that of an
ordinary ryot is eight shillings (pp. 87, 88). _

[The average income throughout India is only two shillings
and .tr;'.!_upenc\. ]

I‘HE RIVER AND THE DLL’IA

The magnificent, river to be utilised, after a course of several
hundred miles across the Peninsula, enters at about sixty miles
from the sea the alluvial country, which it. has itself formed.
% This alluvial land does not immediately expand to a great
width from the point at which the river leaves the main range of
the hills, there being still rising ground and detached patches of
hills at a distance of from half a mile to five miles from the river,
for a dlstance of  twenty:three miles further ; at the end of which
' distance two or three detached hills come close to it, the river
divides into two streams, the alluvial country spreads out on both
sides, and the delta may he properly said to commence, extend-
ing on the west side till it meets that of the Kistna at the Colair
Lake, about forty miles, and on the east side about thirty-two
miles to the shore of Coringa Bay.” This was the delta which
was t.(;'?-be'neﬁt__hy th_e- projected irrigations . . _
0]

pamtm ou the acmakmnnf the usu&l Hmdu feasta A pmgﬁ_ KR,
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‘§1R ARTHU R COTTON

Q'I\hc country which was to be mrgated by ‘means nf_f he pro-
Ly fmsed anicut ‘consisted, with the exception of & strip of 'sandy
 land bordering on the sea, of a noble expanse of rich alluv1al land
- At for almost; any cultivation, if well supplied with water. | It wag
i cahmated to contain about 1,300,000 acres, out of which, deducQ
ting one-fourth for sandy tracts near the sea, sites of villages, and
channels of rivers, there would remain 1,000,000 acres’ ﬁt for
*ealtivation with paddy or sugac-cane (pp. no, )

VPHE APPROVAL OF GO\’ERNMEN’I’ OF THE GREAT WORK:

. The sanction and approval of the Madras Covernment were
cordially given. * 'This great undertaking,” they said, * appearq to
have been proy‘ct&.d with' the utmost care and cm.umspectlon
In 1844, the Government had under exammatlon the general
~ state of the Rajahmundry District, and entered upon a review ot
 the causes, which led to the deterioration of the reventics and the
depressed state of the ryots; and it appeared that the total
neglect of the works of irrigation under the Zemindari system, the
apathy displayed by the Zemindars towards the improvement of
their estates, and the evils attending the temnporary and partial
management of the local revenue officers, were amongst the chief
causes of the impoverishment of a province on which Nature has
bestowed so many advantages in soil and situation. The time
has arrived for the introduction of such measures of improvement
as will tend to promote the prosperity of this rich but hitherto
neglected province, and his Lordship in Council feels satisfied
that no measure is more calculated to prodice an extensive bcne-
ficial effect than the project now under consideration,
fThere seems no reason to doubt that an anicut across the
' Godavari will be as advantageous to the Rajahmundry district, as
the Coleroon anicuts have been to the Tanjore and Trichinopoly
districts ; and it may be confidently expected, not only that a
large annual amount of revenue, now difficult to collect, will be
secired to Giovernment without pressure on the ryots, but that a
vast extent of the richest land will be made availabie for the cultt-
vation of sugar and other valuable products,

“ The difference between the calculations of the Collector and
the Civil Engineer as Lo the probable increase of revenue that
may be anticipated from the anicut is considerable ; but if it had
no other effect than that of securing to Government the sum of

r's



' of the extent to which Major Cotton is of the opinion the District
of ‘Raja.hmundry will be benefited, the anicut will enable nearly
- 820,000 acres of land to be brought under perfect irrigation in the

hrmt, the prospective advantages to the peopls and to the Govern-
ment, that the completlon of such a work is calculated to produce.
| “One other point affords the strongest argument in favour of
Ma;or Cattens project, that is, the frequent visitations of famine

with which the Rajahmundry district has been afflicted, and from

which the inhabitants have so dreadfully suffered; and if; as
there is reason to believe, the prc:poqx,d anicut will preserve the
population of that province from ' the frightful scourge, there
cannot be a questlon but that its construction should ba advo-
cated.  His Lordship in Council resolves, therefore, to bring the

correspondence on the subject of the projected undertaking
to the notice of the Honourable Court of Directors, with the
strong recommendation of this Government, that sanction be
granted for the disbursement of the estimated amount, namely,
447,557, and that their orders be comiminicated in time for the
commencement of the work at the begmmng of the ensumg yea.r. :

A ER]I‘NDLY CIVIII&N.

That we have made the progress which we have is ennre}y :
owing to Mr. Henry Forbes, the Sub-Collector, whose vigorous

- and active measures have already roused. the district to a degree
that could not have been expected, and it may be said, indeed,
that as. respects the getting public and private maprovements
effected, the district is ten years in advance of what it was a few
months ago. The people have come freely from all parts of the
district, and both they and the native public servants now fully
understand that the great improvements can be effected,  The
actual use of the Godavari water from the new channel as far as
Samulcotta, over an entirely new tract, has also, no douvt, helped
ta enable the people to realise the practicability of improving the
state of the district. :
., With respect to the estimate, as we have not yet trenched on
the largest items, I cannot speak confidently, but so far as we
Y Minwles of Consultation oy the Madvas Governipenty, Keventug
Lepartment, under date September 1, 1840,

C:()VTRNMENT COMPLE’ *}“ APPROVAL '1,-.;;7*

district of Masulipatam, it scems impossible to estimate, or ta

hii'c sufﬁcmnﬂy gmnr‘d But, wiwn it ig (.onslderad that, exc!uswe' i



expended Abcmt ,{ 15 600 wﬁl be iaxd out i rmh#ays, 'Bo:iﬁ&
_Ibmidm g5, and rnachinery, all which will be of use in the execu-
tion of the remaining kas mcluded in the esnmate df ;f' ¥ zo,ooo :
-' ( D 128). | vl

A mG er AND A HARD mw. i

_ Qn bcptembef 1:6 1849,3.:1 unprecedented rise in the God-
ayari occurred, accompamcd by a very scvere gale of w*nd but
the nearly cownpleted anicut ﬁrmly stood the unwonted strain,
The highest mark on the standard register at Rajahmundry was
31 feet, but this year the fresh rose to 23 feet 5 inches there,: and
| to the height of 25 feet 4 inches at Dowlaisweram, The works
| came out of this very severe trial comparatively uninjured,
' :alrhough a good deal of damage was inflicted on the buildings of
the establishment connected with them (pp- 1255 120). '

Wi A CIVILIAN ESTIMATE OF THE WORK.,

Mr, Henry Forbes, the sub-Collector, wrote : “1I cannot leaye
without regrat a work which has been my daily occupa.tmn, and a
source of constant interest to me, for four successive years 3 but
I have scen it advance to such a point that my regret is un-
" mingled with anxiety. Difficulties are now at an end; the God-
avari is dammed from bank to bank; and to C‘ompla.u, whatever
may be left of the cut-stone work at Vx]eswaram and to cover with
cut stone the R4l and Madddru anicuts, alone remains to be done.
% Trom March 1, 1844, to April 30, 1850, there has been ex-
pended among the labourers for daily hire £23,913; and the
total number of daily labourers employed having ‘been 3,054,473,
or the total population of the ‘province five times told. I addi-
‘tion to this, there hasat all times ben a large number, partien-
Jarly in the quarry, on regular monthly wages ; and in this presf'nt
year, when the building’ operations have 'been most extensive,
there have been in comstant employ 641 bricklayers and 305
stone-masons, of whom 308 ‘bricklayers and 23t masons have
'Been supplied from this district. 'Of the coolies working on daily
hire, and taking the average at 6,500, about 1,200 have been fur-
nished from Masulipatam and 5,300 from Rq}ahmund; . In this
 district each taluk has besn called upon to supplya fixed number
.with reference to its size and population. The village officers
have among themselves artanged the details of the quota from



i fa,a;fh -"gg, &n@,a&so fqr thc'- e plar rehef of the partnes ut in-
_;tervals { one month 7 (pp. 128, 120} - ,
THE BENEFI.[‘“ '100 MAN'& FOR II’\IUMERATION.

" An endeavour has thus heen made to' give a brief, and, 1t i
" hoped, clear descr!ptzon of thig invaluable work, as an appropriatc
close to the history of its construction. It would be difficult to
“enumerate a1l the benefits it has been' the means of comferrmg on
the people of the district, who still cherish the recollection of its
founder in their houschold converse, and in 'their populat ‘sonzs.
- “Peace hath her victories no less renowmed than war,” and few
of her victories have such an enduring monument as thL Cmd;
avari amcut (p 18¢). | ¥l

WHAT  WAS DOVE. IN '1W}LLVF MDNJ.I-IS

Iu the ceutral delta the aqueduct has been completed, wllh tlu‘
exception of the towing path. | The channel above it, which had
been almost destroyed by the river breaking in upon it in, the
ﬂood. has been put.in complete order, the main channel leading
from it has been continued to tide water within four miles of the
sea, and several miles of branch channels bave been cut. . Itwas
hlgh}y interesting to pass over this aqueduct in a boat, and $ee an
a,mple stream of water thus thrown into the richest part of the
district, in the height of the dry season, when a year before not a
bucL had been burnt towards the erection of this. large work
(0, 159). _ |
THE CHIEF CIVILIAN OFFICTAL'S TESTIMONY.

I have thus endeavoured to describe both tha anicut itself and-
_t:x_f‘ system of irrigation dependent on ity and to give an historical
account of their construction. Little need be added in conclu:
sion. It is impogsible to overrate the value of these beneficent
‘works, . No one who has witnessed. the wvery great advantage
which they have proved te the people will consider that they have
been the result of wasted or misspent money, The noble river,
which formerly ran in comparative uselessness to the sea, has
‘been restrained and bridled and sent abroad in a thousand
channels to fertilize the land, The fluid, which is so precious in
the arid climate of the Hast that it has been felicitously likened
to ¢ liquid gold,” has been converted into capital, that has been
repaid in what has proved better than the most enormous rate of

© interest, and has carried the blessings of fertility and contentment
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zmd pea.ce to a l“ﬁ,:;ldn whmh as in the great famme ot' 1832, was
t‘ormerly desolated by the most terrible s'cart:lty and’ drought
p 164). e B |

it 'r}m EARLY HIS’I‘ORY OF THE PROJEC’I‘.- b

l"he ﬁnal portion of the following brief narrative will serve to
ahmv how, in 1854, after the anicut had been in ‘existence for
several years, there was, in high quarters, sceptlcxsm as to the
work while the bit of early history calls for record ;e

The whole story is so instructive that I cannot n.fram fmm
giving it a little more at large.

In 1779, Mr. John Sullivan, in his letter of I‘ebruary 3, fully
' .explamed to the Court of Directors the necessity for stormg the -
. waters of the Kistna and the Godavari,

In 1788, Lieutenant Lennon represented to the then Governor
of Madras, that he had, in 1786, at his own expense, made a
survey of the Godavari as far as where the Shevaroy falls into it.

In 1792, the Court of Directors, in their letter to Fort St.
George, recognised the expediency of surveying the Kistna and
Godavari, both with a view tu itrigation and navigation. About
thirty years after, the enter pris'mg firm of Messts. Palmer, at
Hyderabad, attempted to navigate the Godavari as a private
speculation, but were compelied to relinguish it, principally on
account of the exactions of the various petty chieftaing on the
banks. Itisonly,in 1847, that an anicut is commenced across the
Godavari, The paltry sum of £1,000 has only just been sanc-
tioned by the Supreme Government for the suryey of the
Godavari, after a former irefusal; and thé last issue of the
Athengum* contains an account of the progress of the expedition
~of discovery as high as Chinnoor, two hundred and fifty miles

from the port of Coringa, In spite of this, our present Governor,
in his Minute on the Public Works Report, still continues to
doubt whether the river will prove navigable, or the anicut
stand.  What an illustration of Horace does the Government
afford ! standing on the Godavari banks, with hands in pocket,
and staring at the passing stream in stupid apathy since 1779 -~
“Rusticus expectat dum defluit amnis ; at ille |
‘Labitur et labitur in omne volubilis annum,”?

B T T E——

! A Madras newspaper. s )
* Pp,299; 300, “A Letter to the Secretary of the Board of Control”
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'I.’A'_R'_If I
Lady Cottons R\.mmm; nccs

The fol]owing interesting reminiscenc:las_ by my mother
(Lady Cotton) of her life in the Godavari district-to the
breakdown of my father's health, owing to the enormous
strain on his physical powers, which incapacitated him
from further active work at the time—give indications of
- the great anxiety which weighed upon him at so critical a
period in the progress of the works and which necessitated
immediate and entire rest for both body and mind.

My dear husband, having sent in his plans for the
improvement of the delta of the Godavari, was appointed
to the charge of that district, and took up his position,
with myself and baby, in a tope (or grove) on the bank of
the river, about four miles from Rajahmundry.

There tents were pitched, and a rough building er ected
made with palmyra posts and thatched with palmyra
leaves, which formed a happy home, full of large, wide,
interests, as well as the interests private to myself as wife
and mother.

- Except for penodical attacks of jungle fever, God was
very gracious to us in respect of health,~-another dear
little daughter was horn to us in our rough house«—a sweet
babe, who was her father’s delight, and whose loving looks
and ways, when he camein tired from his work, were always
a refreshment to him. It pleased God to take her from us
after about twelvemonths, and we buried her at Rajah-
mundry in a little graveyard looking dowa upon the river.

I have said our home was on the banks of the Godavari,
but T ought rather to have said beside the river bed, for



"duﬂng nme months of the g’ear there lay before the
encampment miles of dry and dazzling sand, in the centre

. of which ran what, in such circumstances, seemed a mere

'_thread of water, and yet was of considerable width,

A vﬂlage was near us, and the poor women coming from
it were pitiful to see, as th’éy toiled across the burning sand
‘with naked feet~~often carrying a child on one side, and a
' chatty, or earthen vessel, which might hold a couple of
quarts, poised on their heﬂ.ds it being their only supply of
water for (it might be) a numerous household for the day.

It need not be said that the vtllage and villagers were
dirty in the extreme, and sickly too. The ground was dry
and barren, o crops, no grass for the wretched-looking
cattle during far the greater part of the year.

The thought comes now, how little begging there was,
when the poverty was so great. The poor people could not
‘at first seem to understand what 'the strangers had come
among them to do, but they were always kindly and
respectful, glad to sce us and grateful for a gift, but never
troublesome in any way.

When the floods came, after the rains had filled the
springs and rivulets in the distant hills, there was a plenti-
ful supply of water, a grand and noble river covered the
sandy bed ; and looked beautiful indeed, but all too scon it
d15appe1red rushing on to the sea—of 11Lt1e use in zmy
way to'the land or people. : -

In 1847-48, the projected works were begun in earnest,
and the tope became an active, busy scene ; about twelve
officers and non-commissioned officers had been sent by
Government to assist in brick-making, timber- cutting, stone-
quarrying, working in iron and brass; large workshops and
busy, able workers gave promise of great improvements.

' Soon thirteen hundred Indian workmen were employed.
At first they were afraid to engageiin the new occupations,
and part of the labour had to be forced, hut soon the work
became popular among them, and when they found kind-
ness was shown them, no oppression allowed, and regular
daily pay given, they crowded to the spot and worked



T i e I O $~aturday, two' days i) was i

gWen that they m:;ﬁrht have Suuday’ﬂ rest as o that day'_; |

no work was allowed or done. - I
Ever ¥ week evenmg, half-an-hour L:efore closmg mtmah ;
the man in charge of cach body of workers called the men

separately by name, and gave them their day’s wage in
their hand, and at the hour for closing a gun was fired as

the signal for ew:r} man to leave work and be free: Th;s
prevented their having to wait and lose their own time-<
away from their food and families, as is often the case,
when so mary coolics are employed together. il
1 Men and women of different castes and from many
different places being gathered together, the thought could |
not but occur to our missionary friends, “ What an oppor-
tunity for preaching the gospel l”  From several different
missions ‘workers c¢ame. The Rev. Henry Fox, C.MS,
then at Masulipatam, was one of these, and was grcat}y

 interested in the Telugn-speaking peoplc

' Then: there had been a mission conducted in the delta
for 'several years ; and Mr. Bowden, of that m:ssmn, Uocd
very frequently to visit the people. :

‘There is little to say of fruit : one incident showed ‘that
the Word had not been spoken all in vain, and gave us.
hope. ' One of the missionaries was walking in the quarry,
then a busy scene, and heard some of the workmen scoff-
ing aad taunting one of their number with belonging to
Jesus Christ, Mr. Bowden asked the meaning of this, and
while the man accused said nothing, the others persisted
that it was true, that he was always thmkmg of ]equb
Christ and His Word,

'Mr. ‘Bowden left the place, intending to take, another
oppertunity of finding out more, and for that purpose wesnt
again to the quarry a day or two later. On eatering it he
met the man of 'whom he had heard these things, leaving
his work, stricken with cholera, his companions still follow-
ing him with taunts:* You need not be afraid to die, you'll
go to Jesus Christ”  He died that night, declaring himself
a believer, and charging his wife to allow no heathen cere-
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 monies when he was gone, |\ Who can tell how many who
_heard the blessed ‘news at that time believed, and entered

oy into life !

' 0 the time passed on in husy, interesting work. At Iast

we'were obliged to leave our home, as the neighbourhoud
had become too busy and noisy to be a pleasant place of
residence, and another house, rather less rough and more
- commodious, was built for us, on the top of a low hill, a
' little farther from the river. ' It had several advantages
and one disadvantage. Our hill had been found to contain
a most convenient supply of stone, and a small railway had
been made to convey it to the anicut. Sometimes the
blasting in the quarry sent pieces of stone rattling upon
our roof or falling round us. At a certain hour a messenger
from the quarry would appear, requesting, with a salaam,
that “ Missis ” would call in the children for safety, from, it
might be, a score of blastings within a hundred yards of
us! Our house was cracked in many places, the light
appearing through the walls,

The snakes, too, were sadly disturbed by the blasting,
and found the house a piece of comparatively undisturbed
ground-—a place of refuge! One evening an ayah, who
had been left to watch the nursery, rushed into the sitting-
room to tell us she had seen a large cobra glide into the:
room, We all went to see, and the children were taken
elsewhere, but the snake was nowhere to be found. ' Still, the.
woman persisted that she knew it was there, so-we bid her
watch again.  Very soon after we heard her scream;
my husband got his gun, called a servant with a light,
and went in. My sister and I listened eagerly ; for some
mitutes there was no sound, then one basrel of the gun
was fired, and I went to see what had bappened. As I
entered the nursery my husband fired again, with the
muzzle of the gun under a chest of drawers, behind which
‘the serpent had hidden itself. I can never forget the sight
1 saw-—the cobra had raised itself to its full height, its hood
was spread to its widest extent, its tongue protruded, and
it was hissing in its rage and pain. It was powerless to do



